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MATHEMATICS TYPESETTING PROGRAM 
1. Introduction 


Mathematical text is known in the publishing trade as “penalty copy” because it is slower, more difficult, 
and more expensive to set in type than any other kind of copy normally occurring in books and journals. One 
difficulty is the multiplicity of characters, sizes, and fonts. Many mathematical expressions require an intimate 
mixture of Roman, italic, and Greek letters (in three sizes) and a number of special characters. Typesetting such 
expressions by traditional methods is essentially a manual operation. 


A second difficulty is the 2-dimensional character of mathematics. This is illustrated by expressions such 
as: 


1 = Vae™ Vh 
2mVab Vae™+Vh 
. dx 1 Va 
eae Sea et h” “ emx 
J ae be = mVab ae Vb mS 
= Va 
——— coth"( —e™ 
mVab pe Vb ge 


This example also shows line-drawing, built-up characters (such as braces and radicals), and a spectrum of posi- 
tioning problems. 


The eqn software for typesetting mathematics has been designed to be easy to learn and to use by people 
(for example, secretaries and mathematical typists) who know neither mathematics nor typesetting. The lan- 
guage can be learned in an hour or so since it has few rules and fewer exceptions. It interfaces directly with 
the phototypesetting language, the troff formatter, so mathematical expressions can be embedded in the run- 
ning text of a manuscript, and the entire document produced in one process. Typical mathematical expressions 
include size and font changes, positioning, line drawing, and other necessary functions to print according to 
mathematical conventions, and are done automatically. 


The syntax of the language is specified by a small context-free grammar; a compiler-compiler is used to 
make a compiler that translates this language into typesetting commands. Output may be produced on either 
a phototypesetter or on a terminal with forward and reverse half-line motions. So that mixtures of text and 
mathematics may be handled, the eqn program interfaces directly with text formatting programs. 


2. Usage 


On the UNIX operating system, the phototypesetter is driven by a text formatting program, troff, which 
was designed for typesetting text. Facilities needed for printing mathematical expressions, such as arbitrary 
horizontal and vertical motions, line drawing, and font size changing are also provided. Syntax for describing 
these special operations is difficult to learn and difficult even for experienced users to type correctly. For this 
reason, the troff formatter is used as an assembly language by the eqn program which describes and compiles 
mathematical expressions. 


The eqn program will also produce mathematics on DASI and GSI terminals and on TELETYPE® Model 
37 terminals. Input is identical, but neqn and the nroff formatter are used instead of eqn and the troff 
formatter. Some things will not look as good because terminals do not provide the variety of characters, sizes, 
and fonts that a typesetter does, but the output is usually adequate for proofreading. 


Running a preprocessor is easy on the UNIX operating system. To typeset text-stored in files, the following 
command is issued: : 


eqnfilest troff 
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The vertical bar connects the output of one eqn process to the input of another troff process. Any troff 
formatter options are located following the troff formatter part of the command. For example: 


eqn filest troff —ms 


A compatible version of eqn can be used on devices like TELETYPE® Model 37, DASI, and GSI terminals 
which have half-line forward and reverse capabilities. To print equations on a TELETYPE® Model 37, the fol- 
lowing command is used: 


neqn files { nroff 


The language for equations recognized by negn is identical to that of eqn although the output is more restrict- 
ed. To use a GSI or DASI terminal as the output device, the following command is used: 


neqn files! nroff —Tx 
where xis the terminal type being used, such as 300 or 3008. 


The eqn and negn programs can be used with the tbl program for typesetting tables that contain mathe- 
matics. 


tbl files | eqn !  troff 
tbl files | neqn i nroff 


3. Language 
3.1 Design 


The fundamental principle upon which the eqn language design is based is that the language should be easy 
to use by those who know neither mathematics nor typesetting. This principle implies: 


e Normal mathematical conventions about operator precedence, such as parentheses, cannot be used. To 
give special meaning to such characters means that the user has to understand what is being typed. The 
language should not assume that parentheses are always balanced. 


e There should be few rules, keywords, special symbols, and operators. This keeps the language easy to 
learn and remember. Furthermore, there should be few exceptions to the rules that do exist. If some- 
thing works in one situation, it should work everywhere. If a variable can have a subscript, then a sub- 
script can have a subscript, ete., without limit. 


e Standard things should happen automatically. When “x=y+z+1” is typed, “x=y+z+1” should be the re- 
sult. Subscripts and superscripts should be printed automatically (with no special intervention) in ap- 
propriately smaller size. Fraction bars should be made the right length and positioned at the correct 
height. A mechanism for overriding default actions should exist, but its application is the exception, 
not the rule. 


A secondary, but still important, design goal is that the system should be easy to build and to change. To 
this end and to guarantee regularity, the language is defined by a context-free grammar. The compiler for the 
language was built using a compiler-compiler. 


The typist should have a reasonable picture (a 2-dimensional representation) of the desired final form, such 
as might be handwritten by the author of a paper. It is also assumed that the input is to be typed on a computer 


Page 106 


6/82 ISSUE 1 DOCUMENT PROCESSING GUIDE 


terminal much like an ordinary typewriter. This implies an input alphabet of perhaps 100 characters, none of 
them special. 


The troff processor performs work for the mathematics typesetting function. It is a powerful program, with 
a macro facility, text and arithmetic variables, numerical computation and testing, and conditional branching. 
Text strings are passed to the troff formatter omitting the need for a separate storage management package. 
The user need not be concerned with most details of the particular device and character set currently in use. 
For example, the troff formatter computes the widths of all strings of characters; the user does not need to 
know about them. 


3.2 Structure 


The basic structure of the language is not original. Equations are pictured as a set of boxes, pieced together 
in various ways. For example, something with a subscript is a box followed by another box moved downward 
and shrunk an appropriate amount. A fraction is a box centered above another box, at the right altitude, with 
a line of correct length drawn between them. 


3.3 Mode of Operation 


Since the eqn program is useful for typesetting mathematics only, it interfaces with the underlying typeset- 
ting language in order to get intermingled mathematics and text. The standard mode of operation is that when 
a document is typed, mathematical expressions are input as part of the text but marked by delimiters, .EQ and 
-EN. The program reads this input and treats as comments those things which are not mathematics, passing 
them through untouched. At the same time, it converts mathematical inputs into troff formatter commands. 
The resulting output is passed directly to the formatter where comments and mathematical parts become text 
and/or formatter commands. 


4.  User’s Guide 
4.1 Delimiters 


The eqn preprocessor reads intermixed text and equations and passes its output to the troff formatter. 
Since the formatter uses lines beginning with a period as control words (.ce means “center the next output 
line”), eqn uses the .EQ macro to mark the beginning of an equation and the .EN macro to mark the end. The 
-EQ and .EN delimiters are passed through to the formatter untouched, so they can be used to center equations, 
number them automatically, etc. The troff and nroff formatter macro packages, -ms and ~mm, allow equa- 
tions to be centered, indented, left-justified, and numbered. The —ms package centers (by default) equations. 
To left-justify an equation, the .EQ L macro is used. A .EQ I macro will indent the equation. Any of these se- 
quences can be followed by an arbitrary equation number placed at the right margin. For example, the input 


-EQ I (3.1a) 
x = f(y/2) + y/2 
.EN 
produces the output 
x = f(y/2) + y/2 (3.1a) 


By default, however, .EQ and .EN are ignored by the troff formatter, so equations are printed in-line. 


The .EQ and .EN macros can be supplemented by troff commands as desired. A centered display equation 
can be produced with the input 


ce 
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.EQ 
x subi = y subi... 
.EN 
Since it is tedious to type .EQ and .EN around very short expressions (e.g., single letters), two characters 
can be defined to serve as the left and right delimiters of expressions. These characters are recognized anywhere 
in subsequent text. For example, if the left and right delimiters have both been set to #, the input 
Let #x#, /y#, and #z# be positive 
produces 
Let x, y, and z be positive 
4.2 Spaces and New Lines 


4.2.1 Input Spaces 


Input is free form. Space and newline characters in the input are used by eqn to separate pieces of the input; 
they are not used to create space in the output. Thus an input 


+z+1 
produces 
x=y+z+1 


Free-form input is easier to type initially. Space and newline characters should be freely used to make input 
equations readable and easy to edit. Very long lines are hard to correct if a mistake is made. 


4.2.2 Output Spaces 
Extra white space can be forced into the output by several characters of various sizes. A tilde («) gives a 
space equal to the normal word spacing in text, a circumflex (~) gives half this much, anda tab charac- 
ter spaces to the next tab stop (tab stops must be set by troff commands). Spaces (or tildes, etc.) also 
serve to delimit pieces of input. For example, to get 
x=ytz 
the following expression is input 
x= y tz 
4.3 Symbols, Special Names, and Greek Alphabet 
Mathematical symbols, mathematical names, and the Greek alphabet are known by eqn. For example: 


x=2 pi int sin ( omega t)dt 


produces 
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x=2r | sin(wt )dt 


Spaces in the input are necessary to indicate that sin, pi, int, and omega are separate entities and should get 
special treatment. The eqn program looks up each string of characters in a table, and if found, gives it a transla- 
tion. Digits, parentheses, brackets, punctuation marks, and the following mathematical words are converted to 
Roman font: 


gin cos tan sinh cosh tanh are 
max min lim log In exp 
Re Im and if for det 


In the previous example, pi and omega become their Greek equivalents, int becomes the integral sign (which 
must be moved down and enlarged), and sin is output in Roman font, following conventional mathematical prae- 
tice. Parentheses, digits, and operators are output in Roman font. 


Spaces should be put around separate parts of the input. A common error is to type “f(pi)” without leaving 
spaces on both sides of the “pi”. As a result, eqn does not recognize pias a special word, and it appears as “f(pi)” 
in the output. A list of eqn names appears in Table 3.Z. Four-character troff names can also be used for any- 
thing eqn does not recognize, e.g., \(pl for the + sign. 

The only way eqn can deduce that some sequence of letters may be special is if that sequence is separated 
from the letters on either side of it. This can be done by surrounding a special word by ordinary space, tab, or 


newline characters. Special words can also be made to stand out by surrounding them with tildes or circumflex- 
es, @.g.: 


x” ="2~pi~int~sin* (“omega t~)*dt 


is much the same as the previous example, except tildes separate words like sin, omega, etc., and also add an 
extra space per tilde. 


x=2n[sin(wt) dt 


4.4 Subscripts and Superscripts 
Subscripts and superscripts are introduced by the keywords “sub” and “sup”. 
x2 + Yy 
is produced by 
x sup 2 + y subk 


The eqn program takes care of all size changes and vertical motions needed to make the hard copy look right. 
The words “sub” and “sup” must be surrounded by spaces. A space or tilde is used to mark the end of a subseript 
or superscript. Return to the original base line is automatic. 
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Multiple levels of subscripts or superscripts are allowed. Subscripted subscripts and superscripted 
superscripts such as: 
x subi sub 1 


produces 


A subscript and superscript on the same thing are printed one above the other if the subscript comes first. The 
construct “something sub something sup something” is recognized as a special case. 


x sub i sup 2 


Other than this special case, “sub” and “sup” group to the right 
x sup y subz 


generates 


not 


A common erroneous expression is of the form 
y = (x sup 2)+1 


which causes 


y=(x2)t1 
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instead of the intended 
Y = (x2) +1 

The error is in omitting the space (<sp>) delimiting superscripts. The correct expression is 
y=(xsup2)+1 

4.5 Braces 

Complicated expressions can be formed by using braces ({ }) to keep objects together in unambiguous 
groups. Braces indicate what goes over what or what terms are to be grouped before applying another mathe- 
matical function. 

Normally, the end of a subscript or superscript is marked by a space (tab or tilde, etc.). If the subscript or 
superscript is something that has to be typed with spaces in it, braces are used to mark the beginning and end. 
The input 

e sup {i omega t} 
produces 
eivt 
Braces can be used to force eqn to treat something as a unit or just to make the intent perfectly clear. 
Braces can occur within braces if necessary. The statement 


e sup {i pi sup {rho +1}} 


generates 


A general rule is that an arbitrarily complicated string enclosed in braces can be used in place of a single charac- 
ter (such as x). The eqn program administers formatting details. In all cases, the correct number of braces are 
to be used. Omitting one or adding an extra one causes eqn to complain. 

The braces convention is an example of the power of using a recursive grammar to define the language. It 
is part of the language that dictates that if a construct can appear in some context, then any expression within 
braces can also occur in that context. 

4.6 Fractions 
Fractions are specified with the keyword over. 


atb over ct+dt+e = 1 


produces 
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a+b 


etd+e 


The line is made the correct length and positioned automatically. When there is both an “over” and a “sup” in 
the same expression, eqn performs the “sup” first. 


—b sup 2 over pi 


me 


Tv 


4.7 Square Roots 
There is a sqrt operator for making square roots of the appropriate size. 
x= {-b + sqrt{b sup 2 —4ac}} over 2a 


yields 


—b+ Vb!—4ac 


2a 


Since large radicals look poor on some typesetters, sqrt is not recommended for tall expressions. 
4.8 Summations, Integrals, and Similar Constructions 
Summations, integrals, and similar constructions are easy. 
sum from i=0 to {i= inf} x sup i 


produces 


Braces indicate where the upper part i= inf begins and ends. None are necessary for the lower part i=O because 
it contains no spaces. Braces will never hurt; but if “from” and “to” parts contain any spaces, braces must be 
put around them. 


The “from” and “to” parts are optional; but if both are used, they have to occur in that order. 
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Other useful characters can replace the sum in the above example. They are 
int prod union inter 


which become, respectively 


ss gee 


Since characters before the “from” can be anything, even something in braces, “from-to” can often be used in 
unexpected ways. 


lim from {n —> inf} x sub n =0 


is 


lim x, =0 
nx 
4.9 Size and Font Changes 


Although eqn makes an attempt to use correct sizes and fonts, there are times when default assumptions 
are not what is wanted. Slides and transparencies often require larger characters than normal text. Thus size 
and font changing commands are also provided. By default, equations are set in 10-point type with standard 
mathematical conventions to determine what characters are in Roman and italic font. Size and font changes 
are made with size n and Roman, italic, bold, or fat operations. Like the “sub” and “sup” keywords, size and 
font changes affect only the string that follows and revert to the normal situation afterward. Thus: 


bold x y 
is 
xy 
Braces can be used if something more complicated than a single letter is to be affected. 
Legal sizes which may follow size are 


6, 7, 8, 9, 10, 11, 12, 14, 
16, 18, 20, 22, 24, 28, 36. 


The size can also be changed by a given amount. For example: 
size +2 
makes the size two points larger. This has the advantage that knowledge of the current size is not necessary. 
If fonts other than Roman, italic, and bold are to be used, the font X statement (X is a 1-character troff 


name or number for the font) can be used. Since eqn is tuned for Roman, italic, and bold, other fonts may not 
give as good an appearance. 
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The fat operation takes the current font and widens it by overstriking. 


If an entire document is to be in a nonstandard size or font, it is a nuisance to write out a size and font change 
for each equation. Accordingly, a global size or font can be set that thereafter affects all equations. The follow- 
ing statements would appear at the beginning of any equation to set the size to 16 and the font to Roman: 


EQ 
gsize 16 
gfont R 


.EN 


In place of R, any of the troff font names may be used. The size after gsize can be a relative change with + 
or 


Generally, gsize and gfont appear at the beginning of a document. They can also appear throughout a docu- 
ment. The global font and size can be changed as often as needed; for example, in a footnote in which the size 
of equations should match the size of the footnote text. Footnote text is usually two points smaller than the 
main text. Global size should be reset at the end of the footnote. 


4.10 Diacritical Marks 


Diacritical marks, a problem in traditional typesetting, are straightforward. There are several words used 
to get funny marks on top of letters. 


x dot 

x dotdot 
x hat 

x tilde 
x vec 

x dyad 
x bar 

x under 


dt i 


The diacritical mark is placed at the correct height, and bar and under are made the right length for the entire 
construction. Other marks are centered. An example of an expression using diacritical marks is: 


X+x4+H+X+V=z4Z 
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It is made by typing 


x dot under + x hat + y tilde 
+ X hat + Y dotdot = z+Z bar 


4.11 Quoted Text 


“ic ” 


An input entirely within quotes (“...”) is not subject to font changes or spacing adjustments normally done 
by the typesetting program. This provides for individual spacing and adjusting if needed. For example: 


italic " sin(x)" + sin (x) 
produces 
sin(x) + sin(x) 
Quotes are also used to get braces and other eqn keywords printed. 


" { size alpha }" 


prints 

{ size alpha } 
and 

roman " { size alpha }" 
prints 


{ size alpha } 


The construction is often used as a place-holder when grammatically eqn needs something, but noth- 
ing is actually wanted on the output. 


4.12 Aligning Equations 


Sometimes it is necessary to align a series of equations at a horizontal position, often at an equals sign. This 
is done with two operations called mark and lineup. 


The word mark may appear once at any place in an equation. It remembers the horizontal position where 


it appeared. Successive equations can contain one occurrence of the word lineup. The place where lineup appears 
is made to line up with the place marked by the previous mark if at all possible. For example: 


QI 

x lineup = 1 

.EN 
produces 


x+y =2Z 
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When eqn and —ms are used, either .EQ I or .EQ L should be used. The mark and lineup operations do not 
work with centered equations. Also, mark does not look ahead. 

x mark =1 

ee lineup =z 
is not going to work because there is not room for the x+y part after the mark remembers where the x is. 
4.13 Big Brackets 


Keywords “left” and “right” are used to make braces, brackets, parentheses, and vertical bars the correct 
height. 


left [ x+y over 2a right ] = 1 


produces 


| 
1 
2a 


To get large brackets [], braces {}, parentheses (), and bars # around information that exists on more than 
one line, the left and right commands are used. 


left { a over b + 1 right } 
= left (c over d right ) 
+ left [ e right ] 
is 


The resulting brackets are made large enough to cover whatever they enclose. Other characters can be used be- 
sides these, but they are not likely to look very good. One exception is the floor and ceiling characters. 


left floor x over y right floor 


<= left ceiling a over b right ceiling 
produces 
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Boi: 


Braces are larger than brackets and parentheses because they are made up of three, five, seven, ete., pieces 


while brackets can be made up of two, three, ete. Large left and right parentheses often look strange because 
the character set is poorly designed. 


The right keyword may be omitted. A “left something” need not have a corresponding “right something”. 
If the right part is omitted, braces are put around the thing that the left bracket is to encompass. Otherwise, 
resulting brackets may be too large. If the Jeft part is to be omitted, things are more complicated because techni- 
cally a right cannot exist without a corresponding Jeft. Instead the following input will do: 


| a Raa right) 
The left "" | means a “left nothing”, which satisfies the rules without hurting the output. 


4.14 Piles 


Large brackets, etc., are often used with another facility, called piles, which make vertical piles of objects. 
Elements of the pile (there can be any number) are centered one above another, at the right height for most 
purposes. The keyword above is used to separate the pieces; braces are used around the entire list. Elements 
of a pile can be as complicated as needed, even containing more piles. 

Three other forms of pile exist: 

e /pile makes a pile with the elements left-justified 
e rpile makes a right-justified pile 


e cpile makes a centered pile, just like pile. 


Vertical spacing between pieces is somewhat larger for ]—, r—, and cpiles than it is for ordinary piles. For ex- 
ample, to get 


the following is input: 


sign (x) == left { 
rpile {1 above 0 above —1} 
~“Ipile fif above if above if} 
~“Ipile {x>0 above x=0 above x<0} 


The left { construction makes a left brace large enough to enclose the rpile {...}, which is a right-justified pile 
of “above ... above ...”. The Ipile construction makes a left-justified pile. 
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4.15 Matrices 


It is possible to make matrices. For example, to make a neat array like 


the following is the input: 


matrix { 
ccol { x subi above y sub i} 
ccol { x sup 2 above y sup 2} 


} 


This produces a matrix with two centered columns. Elements of the columns are then listed just as for a pile, 
each element separated by the word “above”. The /col or rcol can also be used to left- or right-justify columns. 
Each column can be separately adjusted, and there can be as many columns as desired. 


The reason for using a matrix instead of two adjacent piles is if the elements of the piles are not all the 
same height they will not line up properly. A matrix forces them to line up because it looks at the entire struc- 
ture before deciding the spacing to use. 


Note: Each column must have the same number of elements. 
4.16 In-Line Equations 


In a mathematical document, it is necessary to follow mathematical conventions in display equations and 
in text. Making variable names (such as x) italic is one instance. Although this could be done by surrounding 
the appropriate parts with .EQ and .EN, the continual repetition of .EQ and .EN is a nuisance. Furthermore, 
with —mm, .EQ and .EN imply a displayed equation. 


The eqn program provides a shorthand notation for short in-line equations. Two characters can be defined 
to mark the left and right ends of a short in-line equation, and then expressions in the middle of text lines can 
be typed. If added to the beginning of the document, the three lines 


.EQ 
delim $$ 
.EN 


set both the left and right delimiter characters to dollar signs. A sample input would be 


Let $alpha sub i$ be the primary variable, and let $beta$ be zero. Then it can be shown that $x 
sub 1$ is $>=0$. 


This works as expected—space characters, newline characters, etc., are significant in the text, but not in the 
equation part itself. Multiple equations can occur in a single input line. 


Space is left before and after a line that contains in-line expressions so that a tall expression will not inter- 
fere with surrounding lines. 
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To turn off the delimiters: 
EQ 
delim off 
EN 
The following should be observed when using the in-line equations format: 
e Do not use braces, tildes, cireumflexes, or double quotes as delimiters. 
e In-line font changes must be closed before in-line equations are encountered. 
4.17 Defines 
There is a definition facility, so a user can say 
define name ’...’ 
at any time in the document. Henceforth, any occurrence of the “name” in an expression will be expanded into 
whatever was inside the double quotes in its definition. This lets users tailor the language to their own specifica- 
tions. It is possible to redefine keywords like sup or over. For example, if the sequence 
x subi sub 1+ y subi sub1 
appears repeatedly throughout a paper; retyping time can be saved each time by defining it. 
define xy ’xsubisub1+y subi sub 1’ 
Makes xy a shorthand for whatever characters occur between the single quotes in the definition. Any character 
can be used instead of the quote to mark the ends of the definition as long as it does not appear inside the defini- 
tion. 
The above expression can now be input as follows: 
EQ 
f(x) = xy ... 
.EN 


Kach occurrence of xy will expand into its definition. Spaces (or their equivalent) are to be left around the name 
when used. The eqn program will identify it as special. 


Although definitions can use previous definitions, as in: 
.EQ 
define xi ’xsubi’ 
define xil ’xisubl’ 
.EN 
it is erroneous to define something in terms of itself. For instance: 


define X ’ roman X’ 


Since X is now defined in terms of itself, problems will result. However, if the following expression is used, the 
quotes protect the second X, and everything works fine. 


define X ’roman "X"’ 
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The eqn keywords can be redefined. By making / mean over with the following statement: 
define / ’ over’ 
or by redefining over as / with: 
define over */’ 
the keyword is redefined. 


If different things are needed to be printed on a terminal and on the typesetter, symbols may be defined 
differently in neqn and eqn. This can be done with ndefine and tdefine. A definition made with ndefine takes 
effect when running neqn. When tdefine is used, the definition only applies for eqn. Names defined with define 
apply to both eqn and neqn. 


4.18 Local Motions 


Although eqn tries to position things correctly on the paper, it occasionally needs tuning to make the output 
just right. Small extra horizontal spaces can be obtained with tilde and circumflex. By using back n and fwd 
n, small amounts are moved horizontally, where nis how far to move in 1/100’s of an em (an em is about the 
width of the letter “m”). Thus, back 50 moves back about half the width of an “m”. Similarly, things can be 
moved up or down with an up nand a down n. As with sub or sup, local motions affect the next thing in the 
input, and this can be something arbitrarily complicated if it is enclosed in braces. 


4.19 Precedence 
Precedence rules resolve the ambiguity in a construction like: 
a sup 2 over b 


The “sup” is defined to have a higher precedence than “over”. A user can force a particular analysis by placing 
braces around expressions. If braces are not used to group functions, eqn will do operations in the following 
order: 


dyad vec under bar tilde hat dot dotdot 
fwd back down up 
fat roman italic bold size 
sub sup sqrt over 
from to 
The following operations group to the left: 
over sqrt left right 
All others group to the right. 
5. Troubleshooting 


If a mistake is made in an equation, such as omitting a brace, having one too many braces, or having a “sup” 
with nothing before it, eqn produces the following message: 


syntax error between lines x and y, file z 


where x and y are approximately the lines between which the trouble occurred, and zis the name of the file 
in question. There are also self-explanatory messages that arise when a quote is omitted or eqn is run on a non- 
existent file. To check a document before printing 
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eqn files >/dev/null 
discards the output but prints the message. 


It is easy to leave out a dollar sign when used as delimiters. The checkeq program checks for misplaced 
or missing dollar signs and similar troubles. 


In-line equations can be only so big because of an internal buffer in the troff formatter, If a “word overflow” 
message is received, the limit has been exceeded. Printing the equation as a displayed equation usually causes 
the message to go away. The “line overflow” message indicates that an even bigger buffer has been exceeded. 
In this case, the equation must be broken into two separate ones, marking each with a .EQ ... .EN delimiter. 
The eqn program does not warn about equations that are too long for one line. 
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